359-619 AU 25i\ 49406 



JP 406\60606 A 

J UN 1994 / 

^ /' 



(54) IMAGE DISPLAY DEVICE AND MICRO LENS ARRAY THEREFOR 

(11) 6-160606 (A) (43) 7.6.1994 (19) JP 

(21) Appl. No. 4-332394 (22) 17.11.1992 

(71) OMRON CORP (72) OSAMU NISHIZAKI(l) 

(51) Int. CP. G02B3/00 



PURPOSE: To provide the image display device equipped with the microlens 

array which has a high effective aperture rate and small astigmatism. " 

CONSTITUTION: The microlens array 8 is arranged opposite a liquid crystal 
display panel 2 where rectangular pixels 3 are arrayed in a delta shape. This 
microlens array 8 is constituted by arraying hexagonal microlenses 10 almost M 
without any gap, and the microlenses 10 correspond to the respective pixels 
3 one to one. Specially, such microlenses 10 that the column-directional size 
Wx of pixels is nearly equal to the row-directional size Wy are preferable. 
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[Writ] ^J^coiS^ 3 SfJ^EHSttSaiS^/t 
*;U2 * □ t/>X71/^f 8£*tfa£tfTgEg?- 

fc<z)-c*o, ft7-r^nu>xi o«ftia*3(t i»i. 




3 

Yi, Y 2 , Yi*^E«anT^*E«««5 5* 

£W«B4 2<DEBSftTl»*B*HP 
6 ®Bfft£ti'h "r*£vfcK J: oTB**i*0B/h 

[0 0 0 7] HI 2«C**r«fc.'5(C, ffiA 

S^/t*;U3 7KAI*T*ite3Ka©'5%B*BP«*5 

6 IdAWfS^S a ttRfiX*/**^ 3 7 £ 

E*«l«5 5«rAWr-&3t*att**««Xi. 
X 2 , Xi^**«ffYi. Y 2f -.•YiH^aiKS 
*U X£U — >3 9«KSST#fc^. Z<Dtz&, Hi 

llJ:5ft«*«LTViS. ) jO>€>9ISJ&*fc«fc'5fc, BX 

B3t4 o<0#»Hp¥-=BXMp&«5 6 0Mffi/®^ 

ta*-. con*. B«nn««5 6ois««e/j^« 

WAtf. Hi 0l:tl B*4 OfcT^l^EEl (ZfcE 
m) Lfc«ft*^*Jl/3 7fci3W-Sjg9J««4 2Stf 
^StiX,, X2. Xi, iStSYi, Y2, •», 
Yj!S<0*#WfcEH/t*->£^LT^*a*, -<9£ 
3fc«llS*/t*;U3 7 <0£T<DB*4 0 *=*■>!;: LT 
fc, C©ttft*^/t*;U3 7 0SS*ffi«ttH 1 lOfife 
#«* (R3fc«*T**B*BP««5 6*atfc#T* 
f. «£fc*E«t««5 5 tttt«£JBLTl> 

So ) T^-r^-s^ffl^tcL^aer, aw««4 2£ 

[0 0 0 8] HI 3fC^fe(7)tt»lttffi*W©»«HT 
*JI^3 7«r*LTU5, &*5, H l 3lC*5l^Ttt. It? 

oi®*4 oii«*«s:jSLTfeo, #J&-f £PU> 

/**;U3 7£7)S4 0.<hHJ*KEWLfcV-f £OU>>C 
7K5 7 $:ii^/^^3 7 0)/\y 9?<1 h3tS3 

BKB □ m*£ 5 6 C <h lc<fc o TmWZWZ 

[0 0 0 9] Lj&>L&#6, C ft U>X*#7^R 
I$:L/;7>f^Dl/>X7l/1' 5 7*iAt*fi«i/t 

<^£9, V>f^Dl/>X5 8t7-f^DU>X5-8t 
<0P B 1<7)$|»aB») tfi&Mfzib* V-f £DU>X7U-f 5 

7 0>W?;!)Bi]Q^ (=V<^7P1/>X5 8(Dpfg [H 1 3 

<D$mmm <oi8Si/v< ^ou>X7u-r 5 7©*«: 
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[0 0 10] HI 4(^-rt>©ttS6tCgiJft:!iE3l5«T* 

-f 5 9(C45^Ttt, V-f ^7Pl/>X6 0®U>X*tt* 
J6»« (ft**) iCLTV-f ^D|/>X6 OnoRNISr 
fc<U #»HP»*rK«>Ttr>3. vV^Dl/> 
X6 0ttaft*^*^3 7 0B*4 OiRIEfcfy^T 
E^J2fU i*4 0««7 h 'J y JXEMStlT^Slfi' 
ttv-f ^DU>X6 0 fcvhUy^XEWStl, HX4 
10 0#x^*EW3ftT^*«£ttBl 5 5 

^Pl/>X7K59^ftnH v<^nl/>X7 
H 5 9 <D?y F7^-7&&<t C t^T*» HI 6 

[0 0 11] L*Lfc*«6. *R(;:ttBft0>#fftt£K 
aSfcfcKB*nP«*5 6<BE*£/JxS</LT^< 
HTG)a*^e8aW«SrB*HP«*5 6lr*7tr 

±JcEWL/fcU>X*tt*»»d-&. «KLfcU>XS 
tt#*EB* l:i:ot u >X»« ic & o fc t # 
{t£tfTf£»LT^£<DT> U>X^tt^nJB"t?&l»« 
£ttU>X*&*a*ftg#fiKJ;oTU>XE0tt* 

[0 0 1 2] HI 7 (a) liU>X^tt**ffiJB«*Lfc 
V-f ^Di/>X6 OOIEEH, HI 7 (b) (c) UH 
50 1 7 (a) (0D-D«»rffiHatf E-E«WifflBT* 
So U>X»«jWe*<D«£tt, HI l\Z7fi-t&o\Z* 
£ d 1/>X6 0 ^iJ($]«$f§Ry^g«iJ 

fS£T£, ZOtzti, HI 8 (a) ir^Tctf)^, Jg* 
«fl)7-fjDU>X6 0«:fflaLfc3t«6 KiMES 
fx, f ylCR&a2O(0jBjSL, M^^r;, x*r&]S 
tfy*|fiI<Di:'fe€>©j«.«L ( Mil^l^T^HlS (b) 
(c) (I^-r<t^(r^6 1 t^A'J v K^ICftS. Lfc 
Abt, 7^Dl/>X6 OfcaaS-frTfcXtf'y Y% 
40 ZftZCttfrt-?* B*BBP««5 6<7)iBa[ i £/h$< 
Lfc^^tCti, 7<^Dl/>X7K5 9tMI^ 
*^3 7<OjE«S:WIBLTfe««6 1 £!i£i!f) Pfg*£ 5 

[0 0 13] 

<tc5(4, wapflp i^u>xffioi*i 

50 7U<Srffl^fcK»»ffi*oS5iWKHB^B«*SKB 
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[0 0 2 4] Ca>»flS«A*^2fC*-3Ttt, 
Sl/fc*»0)iB*33&t-#<O/f7X»fi7, 7MTBIH 
&<EH3ttT£0, ftil*3ttW*iai (01 (a) tC 

AxT-WcM/uT&O, &BX9J6K. IW£-r*BX 

w 6 Rmmxfomm n v fo* e v * a x / 2 eitw 

(0 1 (a) fc*5tr>Ttt. y#fiT^LTl^5o ) CE 
^J$ntt^. tEoT. &®9g^x^f6jC0^ffiLx(J^l 
^l^il*tr'y^Ax<h^L< (Lx=Ax) , y#[6]<3 
«Ly fcfT#fiB*t!^Ay <!:«L<&oTi3D 

(Ly-=Ay) > SB* 3 O (2 B*flnM# 

(aw««^E**nr^s«») 4 ratten. b» 

Mn«*4ttE««*5T?B*nT^*. 

[0 0 2 5] —A, 7-f^Pl/>X7H8ll 
*LftaWfc*««9 0«Bfc (■□»«) 
rt*6ft»©*»<DV>f ?DU>Xl 0£S&R|B|fc<i& 
«Lfcfc©T*oT. g«&9(affe;fr<Z)gBi£fcii«* 

*J:3ICLTM*|fiIii*ey^t*L^fcru/^AxT- 
WKEfllSnTJsO, yHfaMt-?^ $u\/>X\ Oco 
MPJS*«*l2Ffi fcf *y ^O* fcT >y ^ A x / 2 )S:ttM*lp]^ 

ft»lftlcEM$*XT^S. C^LT, 0 2 d^T**:? 
c #?>r^Di/>xioa)t6Qlt »a?-rs&iii* 
3<0*i6Pt-afSJ:^tlEB*nTC^. 
[0 0 2 6] ftflcWKtr^ifc. ^aU>Xl 00 

U>XWm*. H9U\,>X\ O0+-kQ£i§5x«] 

-f £DU>Xl 0ttHH(C«A s<7)^r B 1 <#U>X» 
») 1 1 £RW"TEI»£ttT*39, £0)fc«&ft-?>f ?a 
U>Xl 0<7)x7jfi<7) (fi) «WxWyJW (X 

ftO^y^Ay^O t>£^'h£<ftoTfcO. &1*SW 
x, Wy# 

Wx=Wy -d) 

t&S<fc'5tw«lfi6SnT^*. C<D^m, 03 (a) 
(b) (c) IC^-r^C:, 7^Pl/>Xl0(Dx* 

fi£fctt*KiB<0«*¥gRx (03 (c) ) t, v< 

^DU>Xl 0(Dy#|fi]t;:;fctt£»rffi<Z)te¥¥gRy 
(03 . (b) ) <t^(5S»L<&0, ftT-f ^bu>X 
l OOxWTjf^cDji^eSchylfi^^^^^iSico^ 

.«K8t/h*<n:i:^T*, *ftKfci;TB*3<0 

B*MDfH«4*/ha<TS£<fca*T£*. 
[0 0 2 7] ±B®i£«tt7-f^ni/>Xl 0<DU- 

l 0<D6ft»<O#JSft£ 1 2 0*(wfto/tSSTSja<7) 
ft$£S&6t**;frii. (f) 6ftfl2<7>&iU<Z>S£*»L 



(5) *MB¥6- 1 6 0 6 0 6 

< Lfc**T, &JIft£ 12 0° £&ft<E>-y-£;m 

<« 6 a fl^o&ji ft&tfiao& s * t iciHE-r * -n m 

fc WAH (7)0)7jffi"C^ntf, 04 
(a) (C^-Tcfc^fC, 7^f^Pl/>Xl0Wl/>XM 
-?&<5 6ft^tf)£JIft£l 2 0° £?&tmZ6fiBO 

H/KW3-1 •■*© 

(EL. ^3 = 3 1/2 ) tt§, m%3<Dxfi 
fpJCD^ffiL x^T< 5?nU>Xl 0<Dx^fp]<^SWx<h 
70 H«»L<LT 

Wx+2As=Lx -O 
<fcL. B*3a>x#rtl<Z>7fttLx (=9l#tflB* fcf <y ^ 
Ax) t, mm<DyJ3ft<D^feL y (=fT»|6]B* tf -y 
. fAy) £<0Jt«r, 

Ly/Lx= (2/"3-l) / (2^3) ■ -ffi 

04 (b) fC^-Tcfc^H, 7>fj?pl/>Xl0Ok>X 
Bft<D 6 ft ®0±T<7>j20g $ £9 L < T £ £*IC 6 ft 
fl20)±TO]Ift 0 1 tmo 4 t3<01Hft 0 2 **n?n 
20 0 1 = 13 2° 
02 = 114' 

if*. Z<b\Z, B*3<Dx#|p]©*j*Lx<fcy2n«<0 

^tSLy ££>Jt£* 

Ly/Lx = 0.77 »■© 

XI 0 

[0 0 2 8] 05 (a) (b) (c) l*v(9a[s>X 
30 © i « UfnOT-f ^ D 1/ >X7 l/< 8 J; 5 

;nE»-c»rtLfca*a*iE«9<o*B±*icawft« 

>yr* (05 (a) ) . O^T, 

« (6ft®) OU>X«tt 1 3^Sf^n§cfcoi;/t 

ML. /^-->ysnfcftl/>XSttl 3H*0)Ht3 
^ 2AsO)Ha>|RNl l^^fiET^) (0 5 (b) ) . 

T\ U>XS*tl 3$:^-^LTSS6$it^£, gg£L 

<0«ttS:fi6ofe**-rU>X»ttl 3«r«fkSit, »ft 
<DV<^7DU>X1 0^^J5£1"^ (05 (c) ) . 
[0 0 2 9] Z<D£<olzLTl>>Xmtl 3£i§M2-£ 
Zt* U>X«tt 1 3OW«ia*i;«koT«0i: 
^0, 03 (a) (b) (c) IC3KLfccfc5fcU>>0& 
tt^lbtl^^ C^)«fc9tZLT»6n/t"7>f ^Dl^> 
XI O0*&(Dmfr%d t?Z>t* 7<^0|/>X10 
5^ <Z)SffiH*m*xtt^|fiJ<Dffi¥¥SR x&tf ytt^flSj© 
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T**Sfc> v^DU>X<OU>X*tt*)M"6ft« 

statins a 7<^oi/>x^ 

[01] (a) (b) li*«W©-*J6«tc<fcsaffc» 

[0 2] 01 0 AgBfc*:0T&3o 
[03] H±©T>f £PU>X©»tt*jKT¥ffiB> 
(b) tt. (a) 0B-B&&W0* (c) tt (a) 
-C«KiBiaT*S. 

[0 4] (a) (b) ttH±0>BJfcv-f £ni^>X0R 
[05] (a) (b) (c) I4H±©T< £nl^>X7 
[06] (a) (b) ttR±©T-f £ol^>X7K0> 
[0 7] ftaxUtXPyx^^OWrt^-riRKMrt; 

[08] aE*<0Thgy^xEM^-f ^©»a*^* 

[0 9] (a) ttH±©»fl«^/t*;i.&»#W(C*-r 
KBBK (b) tt (a) ©J-JHiMTSS. 
[0 10] ffi*©fi^B«^< ^S6SS/t*Jb* 



[011] H±<o«a»3R/x*jp©iB«*«KF(z>«*as 

»£»a«»*S{feLfcBT**. 
[0 12] *ft**/t*;KOBBM3tat/aa3l6**-rK 

BJ0T&£«> 

[0i 3] aE»»s/t*;ncR*©v-f ^ui/>x*«i 

* P 1^>X7 W *S»Lfc***ST-«» 
KbfcttfcBT**. 

[0 1 4] »»a*/i*;ncffi«©v>f ^nu>x*« 
[01 5] 3§?Bcov>r^DU>x^x^5 r E^j$nfev 

-f ^ □ U>X7 U>f ft«-r-«»l(f Lfc^BSHT**. 
[0 16] U>XiStt*«fi»©70D U>X7U-f * 

0T&£* 

[017] (a) ttjg^OT<^Dl/>X**TiEiB 
0, (b) tt (a) <E>D-D&9?®0, (c) tt (a) 

a? [0 18] (a) it&j&w^trnuyxomytmw* 

®>W?Z>®&®* (b) tt (a) ©xi -yi¥®tc*5tt 
3>3t*<0»fffi****rH. (c) tt (a) (0x2,- y 2 

1 

2 
3 

6 iSS^J 

8 7<^nl/>X7K 
50 10 -7>f ^nU>X 
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